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NOVEL CYCLOSPORIN GALENIC FORMS 



The present invention relates to novel galenic formulations comprising 
a cyclosporin as active ingredient. 

The cyclosporins comprise a class of structurally distinctive, cyclic, 
poly-N-methylated endecapeptides , commonly possessing pharmacological, 
in particular immunosuppressive, anti-inflammatory and/or 
anti-parasitic activity. The first of the cyclosporins to be isolated 
was the naturally occurring fungal metabolite Ciclosporin or 
Cyclosporine, also known as cyclosporin A and commercially available 
under the Registered Trade Mark SANDIMMUN* or SANDIMMUNE 11 . Ciclosporin 
is the cyclosporin of formula A, 



r MeBmt-aAbu-Sar-MeLeu-Val-MeLeu-Ala-(D)Ala-MeLeu-MeLeu-MeVal- 

1 2 3 4 5 6 7 8 9 10 11 (A) 



wherein -MeBmt- represents the N-methyl-(4R)-4-but-2E-en-l-yl-4- 
methyl-(L) threonyl residue of formula B 
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CH, 



CH 3 



^CH-^(R) 



-N-CH-CO- 
| (S) 
CH 3 



CH, 



(B) 



in which -x-y- i s - C H=CH- (trans). 

lung, liver, kidney, pancreatic, bone-marrov skin a nH 

condiM • . '""""""^ """"on,, i„ particular lnfWt 

arthritis (for , XM ple rheumatoid „ thrltisi ar(hri 

prosrediente and arthritis deforms, and rh«« tlc disM!e " . 

intensive and reports and results ln vitro, in ^ 

clinical trials are vide-spread in the iiterature. Specific 

ITllTlT ST/" '* leh ">«»Py has oeen proposed 

he«ol ' aUt0l ™ n « "e«, t olo g ic,l disorder (including e , 

idiopathic thrombocytopenia), systemic lupus erythematosus, 
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polychondri tis_, sclerodoma, Wegener granulamatosis , dermatomyositis, 
chronic active hepatitis, myasthenia gravis, psoriasis, Steven-Johnson 
syndrome, idiopathic sprue, autoimmune inflammatory bovel disease 
(including e.g. ulcerative colitis and Crohn's disease) endocrine* 
opthalmopathy , Graves disease, sarcoidosis, multiple sclerosis, 
primary billiary cirrhosis, juvenile diabetes (diabetes mellitus type 
I), uveitis (anterior and posterior), keratoconjunctivitis sicca and 
vernal keratoconjunctivitis, interstitial lung fibrosis, psoriatic 
arthritis and glomerulonephritis (vith and without nephrotic syndrome, 
e.g. including idiopathic nephrotic syndrome or minimal change 
nephropathy) . 

Further areas of investigation have been potential applicability as an 
anti-parasitic, in particular anti-protozoal agent, vith possible uses 
suggested including treatment of malaria, coccidiomycosis and 
schistosomiasis and, yet more recently, use in cancer therapy, e.g. as 
an agent for reversing or abrogating resistance to other 
anti-neoplastic or cytostatic therapy. 

Since the original discovery of ciclosporin, a vide variety of natu- 
rally occurring cyclosporins have been isolated and identified and 
many further non-natural cyclosporins have been prepared by total- or 
semi-synthetic means or by the application of modified culture techni- 
ques. The class comprised by the cyclosporins is thus now substantial 
and includes, for example, the naturally occurring cyclosporins A 
through Z [c.f. Traber et al. 1, Belv. Chim. Acta. 60, 1247-1255 
(1977); Traber et al. 2, Helv. Chim. Acta. 65 no- 162, 1655-1667 
(1982); Kobel et al., Europ. J. Applied Microbiology and Biotechnology 
14 , 273-240 (1982); and von Vartburg et al., Progress in Allergy, 38, 
28-45 (1986)], as veil as various non-natural cyclosporin derivatives 
and artificial or synthetic cyclosporins including the so called 
dihydro-cyclosporins [in vhich the moiety -x-y- of the -MeBmt- residue 
(Formula B above) is saturated to give -x-y- » -CH 2 -CH 2 -]; derivatised 
cyclosporins (e.g. in vhich a further substituent is introduced at the 
ct-carbon atom of the sarcosyl residue at the 3-position of the 
cyclosporin molecule); cyclosporins in vhich the -MeBmt- residue is 
present in isomeric form (e.g. in vhich the configuration across 
positions 6' and 7' of the -MeBmt- residue is cis rather than trans); 
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and cyclosporins vherein variant amino acids a „ . 

specific p„ sitions vithin th . p . Btld " , '"corpora.ed at 

total synthetic nethod £<>r *T P,P ' 1< * -.UW* e.g. the 

-tents Nos. < 10e g 9e5 , H,^: t; - cit. U.S. 

Publication Nos. 0 034 567. 0 056 782 *J° 0 "™*™> 
Patent Publication No. WO 86/02080- V V Int ernational 
1.2*30 Vender 2 , M g e„ ^I. T" ' Tra " SP - ^ & *»»■ 

Wen g er 3, Progress in ^ cZuT' jT ^ ?? < 1985) < "* 

123 (1986). emistry of Orpuuc Natural Products 50, 

knovn as cyclosporins C,D G and m -Cyclosporin (also 

-losporin <also Wn -'^L^^,» 3 '-*-^-...*- 

[Dihydro-MeBmtP-rValia r^i« . ecace J> 

p-Desojs-'o^ r rr. as — 

r< D )Pluoro„et lly l.Sar )1 -Cicl < !s ori . t^^^r'"' 
rMelleJ.i-Ciclosporin, t <D)M.V.l]H all ^"^n, 
cyclosporin H), [MeAlal Cie, • " ClCl ° SP ° rln < als ° *no«n as 

' ' - C " l0S ^-- r(0>ProJ3. cic lospori„ and so on. 

Iln accordance with nov conventional „„ M „ clature f<>c . 

these are defined by reference ,„ ,k cyclosporins, 
^losporin A) . ^ ls do „e b y £i s^ IT"? CiCl ° SP ° rl " »- 
residues present vhich differ Lea h ' ^ 

"UD)Pr„,3„ to lndlcate J r f " thM « P-«nt i„ Cidosporin (..,. 

-<D)Pro- rather than -Sa re du 71 IZlT *" ' 

hydro-MeB«t- or its equivalent in position l.j 

example activity pa ic 1,"! °f °°" 

cytostatic therapy ' d ? """^ r "'»-ce to 

tnerapy, and proposals for ****** 

agents abound ,„ the Uterature "Nation as therapeutic 
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Despite the very major contribution which Ciclosporin has made, in 
particular to the areas of organ transplant and the therapy of 
autoimmune diseases, difficulties encountered in providing more 
effective and convenient means of administration as veil as the 
reported occurrence of undesirable side reactions, in particular 
nephrotoxic reaction, have been obvious serious impediments to its 
wider use or application* 

The cyclosporins are characteristically highly hydrophobic. Proposed 
liquid formulations, e.g. for oral administration of cyclosporins, 
have hitherto been based on the use of oils in conjunction with 
solvent systems-comprising, e.g. ethanol and Labrafils and equivalent 
excipients as carrier media. Thus the commercially available 
Ciclosporin drink-solution employs ethanol and olive oil as carrier 
medium in conjunction with Labrafil as co-solvent - see e.g. US patent 
no. 4,388,307. Use of the drink-solution and similar compositions as 
proposed in the art is however accompanied by a variety of 
difficulties. 

First, adoption of oil based systems hitherto has required the use of 
high ethanol concentrations to maintain solubility. Use of ethanol is 
in i.tself inherently undesirable, in particular where administration 
to children is foreseen. In addition, evaporation of the ethanol, 
e.g. from encapsulated forms, or other forms (e.g. when opened) 
results in development of a precipitate. Where such compositions are 
presented in e.g. soft gelatin encapsulated form, this particular 
difficulty necessitates packaging of the encapsulated product in an 
air-tight compartment, for example an air-tight blister or 
aluminium-foil blister package or container. This in turn renders the 
product both bulky and more expensive to produce The storage 
characteristics of such formulations are not ideal. 

Use of such dosage forms is also characterised by extreme variation in 
required patient dosaging. In order to achieve effective 
immunosuppressive therapy, .cyclosporin blood or blood serum levels 
have to be maintained within in a specified range. This range in turn 
can vary, depending on the particular condition being treated, e.g. 
whether therapy is to prevent transplant rejection or for the control 
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of an autoimmune disease or condition, and on vhether o- 
alternative immunosuppressive theranv f , , ° 0t 
cyclosporin therapy, .perienj"^ £Z ^""—^ 
availab!e Cyclosporin drink solution dailv d "P^ini the 

required blood serum levels varv • *" fi " ded to aChicv * 

individual and even for as , individual 
this reason it is necessary 0 lmliVidUal " 41f "~" '« 
Patients receiving ciolosZin T ^ ^'^-^ W. of 
intervals in order' that th' ' ai y^tT ^ 
maintain blood/blood-serum levels vi bin th ^""^ " 

Monitoring of blood/bXood-serum lev L v b ^ ~- ' 

by KIA or equivalent immunoassay ,e ^ ' , P "*~* 
antibody based technology, has t o be carried"!; 7 7 ° 0 "° Cl °" al 
receiving Ciclosporin therapy on a regull r l2 t t T^ 

:::: :"r ln — - - - 

Usages. This variatZ i„ of individual 

attributable to "i". i Pa " ent *" «• «- 

a si *nificant extent to variation *u 

•« naturally occurring surfactant componenT e * "r^" 1 ^ 
« Us, vithin the gastro-intestinal trac T. t '^' a 

*a!enic formulations for cyclosporins hitherto Lot i ,\ T ■*" 

:::::::: « -r^r sucfactints in r the 
-labiiity^Ts^rfi:;::: 1 ;; :; to be ~ hi ^- - 

inevitably varies fro. I Jastro-lntestinal tract 

Vith time" £r °" S " bjeCt 10 SUbJ «' *"< »» individual subjects 

occasion vithin a reUti' ! * OUSt "* """"^ °" 

in a relatively narrov time-vindov t- ft 

a peaic lev.! is not inadvertantly recorded as a J" 7 *- 
dosage. as a nl * h response to 
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Beyond all these very evident practical difficulties lies the 
occurrence of undesirable side reactions already alluded to, observed 
employing available oral dosage forms. 

Several proposals to meet these various problems have been suggested 
in the art, including both solid and liquid oral dosage forms. An 
overriding difficulty has however remained the inherent insolubility 
of the cyclosporins, e.g. Ciclosporin, in aqueous media and hence 
provision of a dosage from vhich can contain cyclosporins in 
sufficiently high concentration to permit convenient use and yet meet 
the required criteria in terms of bioavailability, e.g. enabling 
effective resorption from the stomach or gut lumen and achievement of 
consistent and appropriately high blood/blood-serum levels. 

As already noted, current commercial oral dosage forms for Ciclosporin 
are disclosed and claimed, e.g. in US patent no. 4,388,307. The early 
phase of this development is reflected in Swiss patent application no. 
8634/78-8 which serves as a priority document to this patent. This 
application is directed to galenic formulations comprising Ciclosporin 
as active ingredient together with a carrier medium comprising anyone 
or more of the following components: 

i) sesame oil; 

ii) a non-ionic tenside, e.g. Tween 80, Cremophore EL, 40 or 60 or 
lecithins; 

iii) a trans-esterif ied non-ionic triglyceride, e.g. Labrafil; 

iv) mixtures of a lecithin (e.g. Epikuron), ingredients (iii) and 
ethyloleate; 

v) neutral oils, e.g. saturated C 8 -i 2 triglycerides such as Miglyol 
812; and 

vi) mono- and/or di-glycerides such as glycerol monooleate, glycerol 
monostearate and glycerol distearate. 

In the text and examples: (i) is described for use alone, for oral or 
parenteral administration; > (ii) are described for use in combination 
with ethanol for oral or parenteral administration and in combination 
with components (v) for parenteral application; (iii) are described 
for use alone and in conjunction with a vegetable oil and, 
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additionally, ethanol for oral 

descried in terms o£ the ^ ^ ''ministration, (iv) is 

— e XMP u j;:: ; d — ^ ^r 

«. described for use in combination VI h ll "^"'"i- X») 

>ena„ic acid be„ 2y l « stcr> ,,,^7" 

components (ill) (Ubrafll) as veil ^"^-^l «her and 

CiD as set forth above, in particuUr ZT*"" 1 '" ""Ponents 

-d <vi> are described for use alone „ ! """ n "' 1 

agents such as a.rosil or celluW f r""" 10 " ^ 

encapsulated or peU.ted ,„ „ ° ral """"^"'ation in 

combination of co'pon n s ^ ? '« — *« «~ 

- component {1 , to ( : i) ; n :; ™ ^"^cerides, vlth any oth „ 

I" the paten, application vhich matured as US „, f 

the focus of development set out in th . k "°- 4 ' 388 ' 307 . 

concentrated on compositions Ip Lit T2 

ingredient, together vith a carrier „ " " '" ivm 

components (Hi, |Labra£Us ™~ "J 1 " «-*ri.l« one or more of 

'—derides, in particui ^ .'l^TL?" 1 ^ ^ 

^'«-«*««««. «Peciall y gl y cerol monoolea e In r , . 
oral dosage forms, use of co . oxeatej. i n relation to 

- dive oil and corn 0 H ; s ;';;: ts ' ethano1 ™* on. s UC h 

forms. Components (vi) are proaoa . " elatl ° n t0 '^enteral, dosage 

optionally together with ^ lecUhins ' 

togetner with components (iii) in oral3v mA . . 

aqueous or aoueous/ethanolic emulsions. «*«»i.t.r.d 
Belgian Patent no. 895 724 vh^K i 

(dih y dr„-HeB.t,.- ( v, 1) /ci; io " Prl ° arily " «~ •« 

treatment of . It p! scl r lis ^ I "^""^"P^" °> in the 
-it-U for the admin" ra ion of ;:. deSCrlb " ° ral 
t Hese are based on ^^Z^^TT * rt °< 

drink-solution vith .a " CU1 clcl «Porin (Sandimmune 

. active ingrlien "x I:;, 10 ::; SUit f ™" --osporin 
. ine nrst comprises 5-10Z 

[Dihydro-MeBrntJi-rval 12 r <„i 

«.. « c»^jz\z tz*i:t x ethano1 - 3o - 4oz 

corresponds to th. ,„„ V. LabrafU " 10M). This 

«setaDj.e oil component vith 
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Maisine and introduction of a minor pecentage of the tenside 
Cremophore. Maisine is a trans^es terif ication product of corn oil 
with glycerol, the more precise composition of which is described 
hereinafter. It comprises corn oil derived triglycerides and 
mono-/di-glycerides in the ratio ca. 1:8 p.p.v 

( tri-:mono-/di-glycerides) . The ratio of cyclosporin: tenside in the 
disclosed composition is ca. 1:0.4-0.8, and the ratio of cyclosporin: 
triglycerides: mono-/di-glycerides is ca. 1:0,4-0. 9:2. 6-7.1. No 
proposal is made for possible increase in the tenside component nor 
for any means of avoiding the use of Labrafil or ethanol components as 
co-solvents. 

The second disclosed composition comprises: 15-25X [Dihydro- 
MeBmt] 1 -[Val] 2 -Ciclosporin, 2-5Z ethanol, 40-60X Maisine and 10-40X 
Imvitor 742, a coconut oil mono-glyceride product comprising >45Z 
monoglycerides vith additional di- and tri-glyceride components. 
Again, the use of ethanol is not avoided and no proposal is made for 
incorporation of any tenside component. 

Australian patent application no. 87 335122 discloses the use of 
tensides belonging to the group comprising polyethoxylated castor 
oils, polyethoxylated hydrogenated castor oils and polyethoxylated 
fatty acids derived from castor oil or hydrogenated castor oil, such 
as Cremophores, Myr j , and Nikkol HCO-60 as solubilizers for the 
incorporation of difficultly soluble pharmaceutical agents into 
controlled release systems, such as hydrophilic gel systems. 
Difficultly soluble pharmaceuticals recited include Ciclosporine, 
though no example of the application of the system to cyclosporins is 
given. Nor is there any teaching for the use of the recited 
solubilizers/tensides in conjunction vith simple fatty acid mono-, di- 
or tri-glycerides. 

In accordance vith the present invention, it has nov surprisingly been 
found that pharmaceutical compositions comprising cyclosporins, in 
particular Ciclosporin, an.active ingredient, vhich meet or 
substantially reduce difficulties in dosaging hitherto encountered in 
the art, e.g. as discussed above, can be achieved by the use of 
carrier systems comprising fatty acid tri-glycerides and 
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zztiuir::::: - - «„ junctlon vith . 
:::;;:r: — ~ -« ™~: ::;^r; ba ::: • 

sol h r ° f adaiti ° n * 1 ^«-t.. co-solvents cr 

solubm«rs, for example ethanol or Labrafils or the l,„ „ 
' exhibit hieh stability ». „ . the llke ' and vl >ich 

itfi stability as well as improved bioavailability 

characteristics as compared with known cyclosporin/^ ty acid 
triglyceride/solvent/co-solvent system, , Ml " Xy acld 

sandi^un. drinK-solution. z„ ^ a" Ttl ' ^ 
,-vides for oil-based Phar^tLl . 

oil-based pharmaceutical composi tions other than P" 1 ""*" 
which are tree or substantia!^ free or ethano! ,U " US e " UUi ° nS ' 

In particular, it has been found that compositions in ., „ 
£ present invention enable effective cyllos or 

~Z^r ot ™ on/bi — blli - 

ea variability m resorption/bioavailability l eve l e . k- , 

the compositions of the Lv^^^;;^ ^ *" 
a manner that is independent, or ^ ^^^1^11'" 
upon the relative availability of natural surface! I Li" 7' 
treated. By ,ppl icatlon o£ th , (e j 

=^i„^ 

on-ffointr a 1 as optimisation of 

para for patient groups, monitoring requirements may be reduced r H 
substantially reducing the cost of therapy. ' thUS 
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By reduction of required cyclosporin dosaging/standardisation of 
achieved bio-availability characteristics, the present invention also 
provides a means which may permit reduction in the occurrence 'of - 
undesirable side-effects, in particular nephrotoxic reaction - , in 
patients undergoing cyclosporin therapy. 

In addition, the compositions of the invention exhibit improved 
stability on storage as compared with compositions based on the use of 
ethanol or equivalent alkanols and are, in particular, better adapted, 
e.g. for presentation in capsule, e.g. hard or soft gelatin capsule, 
form. Compositions in accordance with the findings of the present 
invention which are free or substantially free of ethanol have the 
particular advantage of eliminating or substantially reducing 
packaging difficulties, for example as hereinbefore discussed, e.g. in 
relation to the packaging of soft gelatin encapsulated forms. 

In accordance with the present invention there is provided, in its 
broadest aspect: 

A. A pharmaceutical composition comprising: 

a) a cyclosporin as active ingredient 
in a carrier medium comprising 

b) a fatty acid triglyceride, 

c) a glycerol fatty acid partial ester or propylene glycol (e.g. 
1, 2-propylene glycol) or sorbitol complete or partial ester, 
and 

d) a tenside having a hydrophilic-lipophilic balance (HLB) of at 
least 10; 

with the proviso that, when components (b) and (c) consist or consist 
essentially of the individual components of a trans-esterif ication 
product of a vegetable oil with glycerol, said composition: 

i) is free or substantially free of ethanol; or 

ii) comprises Ciclosporin or [Nva] 2 -Ciclosporin as component (a); or 

iii) comprises components (a) and (d) in a ratio of 1: at least 1 
p.p.w. 
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Avisos (i) «. (iii) above are no. mutually exclus. 

-ven.ion thus embraces compositions meeting t Z . 

or Bore of said provisos. criteria of any one 

pharmaceutical^ acceptable e *- „. are '"selves 

foreseen, acceptable L oral * —"«*«- L 

foreseen, topicaUy acceptable " ' 0PiCal ad » 1 ° 1 "««on is 

Component (a) is suitably present in ,h- 

in an amount of from ca / 20 ' —Positions of the i„ve„ tion 

-tal «ig ht of components a)' to T;," :""' ^ ^ « *• 
=ny therapeutically applicabl cyclo po^n e"" "> ^ * 

indicated. The preferred ,„.,.. * cl ° s P°"n, e.g. as hereinbefore 

-ntio„ is cii^.Tr;;::^;;,;:; ::r 1,ions ot the 

Examples of suitable components (d) in m 

invention are: } COB P<>«ition« of the 

d.l Reaction products of a natural or- u a 

ethylene oxide Such nr H h ^ r ^nated castor oil and 

iae * Such Products may be obtain^ < , 
••*-• by reaction of a natural or h / ""^ ln k " 0 »" """ner, 
•thylene oxide, e « , "^ogenat.d castor oil vi t h 

vi«h opt^; 'rov a r t ;;iv £ h £ r about 1:35 " 

• <»e product, .... ln L^^TT*" 1 C °° PO " ent 

German *uslegeschrif ten 1(182>M8 Jd 51 ^ ^ 

suitable are tho J -»^B,B19. Especially 

Cremophor ^ i ^ ™" ~« - name 

Having a saponification^ m r o c' C " B ° Ph ° r " <° 

iodine number <1, a vater conten Pi'sL '<« " 
1,453 - 1 a«;-7 j vrAsener; <2Z, an n D «° of ca 

■«->^J - 1,457 and an HLB of ca 1& ie. ~ 

saponification number of ca. 40 . so" J, ™° Pb °l ** " ""^ * 
«".ber <1, a water content Fischer, 5 , ^f" 

; and an n,," of ca. 
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1.453-1.457^ and an HLB of ca. 15-17; and Cremophor EL having a 
molecular weight (by steam osmometry) of ca. 1630, a 
saponification number of ca. 65-70, an acid number of ca. 2, an 
iodine number of ca. 28-32 and an n D 25 of ca. 1.471. Also 
suitable for use in this category are the various tensides 
available under the trade name Nikkol, e.g. Nikkol HC0-40 and 
HC0-60. The said product Nikkol HC0-60 is a reaction product of 
hydrogenated castor oil and ethylene oxide exhibiting the 
following characteristics: acid value ca. 0.3; saponification 
number of ca. 47.4; hydroxy value of ca. 42.5; pH (5X) of ca. 4.6 
color APHA * ca. 40; m.p. » ca. 36.0°C; freezing point * ca. 
32.4°C; H 2 flL content (X, KF) - 0.03. 

d.2 Polyoxyethylene-sorbi tan-fatty acid esters, e.g. mono- and 

tri-lauryl, palmityl, stearyl and oleyl esters, e.g. of the type 
known and commercially available under the trade name Tween (c.f. 
Fiedler, "Lexikon der Hilfstoffe", 2nd revised and expanded 
edition (1981), Vol.2, p*p. 972-975) including the products Tween 

20 [polyoxyethylene(20)sorbitanmonolaurate] , 
40 [polyoxyethylene(20)sorbitanmonopalmi tate] , 
60 [polyoxyethylene(20)sorbi tanmonostearate] , 
65 [polyoxyethylene(20)sorbitantristearate] , 
85 [polyoxyethylene(20)sorbitantrioleate] , 

21 [polyoxyethylene(4)sorbi tanmonolaurate] , 
81 [polyoxyethylene(5)sorbitanmonooleate] . 

Especially preferred products of this class for use in the 
compositions of the invention are the above products Tween 40 and 
Tween 80. 

d.3 Poly oxye thy lene fatty acid esters, for example polyoxyethylene 
stearic acid esters of the type known and commercially available 
under the trade name Myrj (c.f. Fiedler, loc. cit., 1, p. 228); an 
especially preferred product of this class for use in the 
compositions of the invention is the product Myrj 52 having a D 25 
ca. 1.1., m.p. ■ ca. 40-44°C, am HLB value - ca. 16.9., an acid 
value = ca. 0-1 and a saponification no. » ca. 25-35. 

d.4 Polyoxyethylene-polyoxypropylene co-polymers and block 
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co-polymers, «... of the commerci a n 

-de, the trade names Pluronic , ^ l°T f ' "" iUbU 
Fiedler, loe . clt ., p 720-723) An e (C ' £ -- 
P-duct of this c lass £or um / especially preferred ' 

the product Pl uronlc P68 , h av lng an :T lti0nS -° f - thC lnVe " tS ° n 

-lecular vei.ht of ca . 6800-8,75 ' " «" »*« and a 

this class for use in the «„„ • P«««red product of 

m tne compositions of the („„,< 
product Poloxamer 188. invention is the 

d.5 Dlo'tylsuccinate or di-[2-ethvlh.™i i 

«'«•• i. P.P. 307). ethylh ^l-succi„a,e (c. Pled ler, Uc . 

d-6 Phospholipids, in particular lecithins (c f Fled!. , 

h P.p. 559-560). Lecithins suitable for' CU -' 

- the invention include, in ^JST 1 - 

- trade „a»e -^T^^T^r ^ — 
Si/col hydroxystearate, propylene ^I f dlWate ' 
•W Uurate, propylene .lycol ricLol 

-earate and so forth < e . f ' P^l ^ ^t 'T^ f 
seq.). i» P«P- 760 et 

d.8 Sodium lauryl sulfate. 

The ratio of components faW<n *u 

1. Stably of the order of 0 £ •« the invention 

«• *° P.p.v., yet BO re preferahXy H. '^'^ 

« 5 p.p.v.. Host preferably the ratio „f \ P -"- V ' 1:2 

2 component (a y } ; s z;° it lZ neats (a,!(d) is l! " 

compositions of the invention in an L„ '"iT 

"ore preferably 25-40r h„ „ , t t *' ° £ fro ° 20-50Z, 

components (a) and (d'.' ' ^ " "* •« 

As vill be apparent from definition 

in the compositions of the inv.n lo „ . C ° mP ° nentS (b) "* <«> 

consist essentially of he indivL , CMPri " " " 

y the individual components (b) and (c) of a 



- 15 - 



100-7429 



single ingredient, e.g. single material or product. Examples of 
ingredients comprising both components (a) and (b) suitable for use in 
the present invention include for example known mixed fatty acid 
tri-glyceride and fatty acid raono-/di-glyceride products. Suitable* 
products of this type include, in particular, transesterif ication 
products of vegetable oils [saturated, including hydrogenated , or 
non-saturated], for example almond oil, groundnut oil, palm oil or, 
preferably, corn oil, with glycerol, propylene glycol (e.g. 
1,2-propylene glycol) or sorbitol. 

Such trans-esterif ication products are generally obtained by heating 
of the vegetable oil, e.g. corn oil,- with glycerol, propylene glycol 
or sorbitol, at high temperature under an inert atmosphere with 
continuous agitation, e.g. in a stainless steel reactor, to effect 
trans-esterif ication, e.g. glycerolysis , glycolysis or sorbitolysis . 

Trans-esterif ication products suitable for use in accordance with the 
invention thus comprise mixtures of mono-, di- and tri-glycerides 
(i.e. glycerol mono-, di- and tri-esters) vith generally minor amounts 
of free glycerol. 

Where ingredients comprising both components (b) and (c) for use in 
the invention are obtained by trans-esterif ication of a vegetable oil 
vith propylene glycol or sorbitol they will also contain minor amounts 
of free propylene glycol or sorbitol. They vill also contain 
substantial amounts of esters thereof, e.g., in the case of 
trans-esterification products vith propylene glycol, propylene glycol 
mono- and di-esters and, in the case of trans-esterification products 
vith sorbitol, sorbitol mono-, di- and tetra-esters . 

The amount of triglyceride present in ingredients comprising both 
components (b) and (c) for use in the invention vill preferably be 
substantial, e.g. in excess of 52, suitably from 7.5 to 12% or more by 
veight based on the total veight of [(b)+(c)] in said ingredient. 

The amount of free glycerol plus any free propylene glycol or sorbitol 
present in ingredients comprising both components (b) and (c) for use 
in the invention is preferably less than 10X, more preferably less 
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than 5X. most preferably 1 to 2X or less based on the tot a3 • k , 
-id ingredient. The amount of mono-glyceride present nn! 
uprising both components (b) or (c) for use in 1 
Preferably ca . 25 to ^ _ J j ™ » ] ■ ^ ' 

based on the total weight of sa iH • , ' by V6ight 

weignc or said ingredient. 

»hen a trans-esterification product of a vegetable „n 

and glycerol is employed as £„„„., • ve S et *°l* •>!, e.g. corn oil, 

of free glycerol present in ""T^"' l»WOI the amount 

.ore pref.Lly £ .^r^^T"? ^ «' 

vp ,VK t tv. Preterably less than ca. 4X bv 

veight. The amount of mono-fflvceri,^ ^ . y 

or 35 to sny k • u ^"nde present is preferably about 30 

- suitably less ^^"^^ ^ 
tn-glyceride present is preferably about 10* by veigh, 

"hen a trans-esterification product of a vegetable oil . 

and sorbitol is employed as ingredient t 'T ^ 

o f ree giycerol pl„ s £ree sorbitol ^ ^ *J • ' amount 

veight. The amount of mono-glyceride present is preferably ca 30 to 
«0X by veight, more preferably ca. 35* by vei,ht fall 
being based on the total veight of said product, 

^tabTror '"T '"dues set forth above 

suitable for use in accordance vith the present invention are 
trans-esterification products of corn oil and glycerol f " r , 
commercially available under the trade name HaLIn ^ ' " 
are comprised predominantly of linoleic and ole c a^id mot d 
tri glycerides together vith minor amounts of pa L ^^7" 
acid mono-, di- and tri-glycerides (corn oil itself beinT „ 

stearic acid constituents). Physical characteristics for 
Ma.sine Uvanable from the company Stabliss.ments Oattefoss, of 3.. " 
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Chemin de GenasL, P.O.Box 603, 69804 Saint-Priest, Cedex (France)] are: 
approximate composition 



free glycerol 

monoglycerides 

diglycerides 

triglycerides 

free oleic acid content. 



- 10% max. (typically 3.9-4.9% or, 
in more recent batches, ca. 0.2%) 

- ca. 40% (typically 41-44. 1% or, in 
more recent batches, ca. 38%) 

- ca. 40% (or, in more recent 
batches, ca. 46%) 

- ca. 10% (or, in more recent 
batches, ca. 12%) 

- ca. 1% 



Further physical characteristics for Maisine are: acid value = max. 
ca. 2, iodine no. = ca. 85-105, saponification no. « ca. 150-175, 
mineral acid content = 0. 

The fatty acid content for Maisine is typically: palmitic acid - ca. 
11%; stearic acid - ca. 2.5%; oleic acid - ca. 29%; linoleic acid - 
ca. 56%; others - ca. 1.5%. 



Further trans-es terif ication products as set forth above suitable for 
use in accordance with the present invention are trans-es terif ication 
products of corn oil and sorbitol, for example as commercially 
available under the trade name Sorbito Glycerides from the company 
Etablissements Gattefosse, for example Sorbito Glycerides VL 713, 
vhich has the following approximate composition: 

Product: trans-esterif ication product of ca. 2 Mol corn oil and 
ca. 1 Mol sorbitol: 

Approximate composition - 

free glycerol 

free sorbitol 

monoglycerides 



- ca. 1 to 2% 



- ca. 35% 



plus: di- and tri-glycerides and sorbitol mono-, di-, tri- and 
tetra-esters. 
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Color (Echelle Garner) - <8 .Highly soluble in Jthjaol ^jd ^ ^ 
chloroform/slightly soluble in ^^yl-ether/i _ 2 110 _140. 

= <1; saponification no. - ca. 160-1H3, loa* 

in the case of co-positions in accordance vith the invention of vhich 
the components (b) and <c) consist or consist essentially of the 
individual components (b) and < = ) of a single ingredient, e.g. of 
vhich the components <b) and (c) are comprised entirely or 
substantially entirely of trans-esterif ication products as descried 
above, the ratio of (a) = l<bH<c>] is suitably of the order of 
X.0.75-35, preferably X.l-25 p.p.... ■<>« preferably the rat.o >s of 
h. order of 1.3-10. especially ca. 1,« p.p.... Vhere only 
comprising both Cb-> and <c> are employed. KbMOl are thus su.tably 
present in the compositions of the invention in an amount o rom ca. 
15-70%, more preferably ca. 20-50% by weight, based on the total 
veight of components (a) to (d) inclusive. 

!„ accordance vith the foregoing the present invention also provides, 
in a specific embodiment: 

B. A pharmaceutical composition comprising: 
a) a cyclosporin as active ingredient 

in a carrier medium comprising: 
b+c) a trans-esterification product of a vegetable oil and 

glycerol, propylene glycol or sorbitol, and 
d) a tenside having an HLB of at least 10; 

vith the proviso that, when said composition comprises no other 
. component (b) or (c) as defined under (A) above, said composite: 

i) is free or substantially free of ethanol; or 

U) comprises Ciclosporin or [Nva]> -Cyclosporin as component (a), 

iii) Uprises components (a) and (d) in a ratio of 1: at least 1 
p.p. v. 

To enable combination of components (» and <c) in the compositions 
'the invention in preferred proportion as hereinafter 
component (b, in the compositions of the invention vUl preferably 
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comprise at least one ingredient definable as a fatty acid 
triglyceride as such, e.g. material or product, vhich is, or which 
consists or consists essentially of components (b) as hereinbefore 
defined (i.e. fatty acid triglycerides), e.g. vhich comprises at least 
75%, preferably at least 90%, "more preferably at least 95% by weight 
of components (b). Component (c) in the compositions of the invention 
will also preferably comprise at least one ingredient which is 
definable as a glycerol fatty acid partial ester or propylene glycol 
or sorbitol complete or partial ester as such, e.g. which is or which 
consists or consists essentially of components (c) as hereinbefore 
defined, e.g. vhich comprises at least 75%, preferably at least 90%, 
more preferably at least 95% by weight of said components (c). 

More preferably components (b) and (c) in the compositions of the 
invention will comprise separate ingredients combinable in selected 
proportion (b):(c) as hereinafter described. With respect to the 
components (b) and (c), the compositions of the invention will thus 
most preferably comprise a bi-partite combination of ingredients 
complying with definition (b) and of ingredients complying with 
definition (c), e.g. a combination of a first ingredient or 
ingredients consisting or consisting essentially of components (b) and 
of a second ingredient or ingredients consisting or consisting 
essentially of components (c). 

Suitable components (b) include both saturated (including 
hydrogenated) and unsaturated fatty acid tri-glycerides, in particular 
animal or vegetable oils. The fatty acid constituents of components 
(b) suitably include, saturated or mono-, di- or poly-unsaturated 
acids having e.g. chain lengths of from 6 to 22 carbon atoms. 
Especially suitable for use in accordance with the invention are fatty 
acid triglycerides having a high content of unsaturated fatty acid 
constituents in particular mono-, di- and poly-unsaturated fatty acids 
having at least 16 carbon atoms, preferably 18 carbon atoms or more, 
in particular having a high oleic, linoleic or linolenic fatty acid 
constituent content. Of particular interest are fatty acid 
triglycerides having a linoleic and/or linolenic acid constituent con- 
tent of at least 45%, preferably at least 60% and up to 65 or 80%, 
e.g. where super-refined oils are used. 
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accordance vith the llZt^ lT^ - '» " 

fractionated vegetabu ol " ""Ponents (b) thu , lnclu(je 

are known and C01M]er<:1 ^^j"" 10 "*" 11 ""nut oils sucn as 
<cf. Fiedler, loc. ci t . / 2 615 ? °" "a„e Miglyol 

fractionated coconut oil „ ^ including Higlyol 810 a 

«• ». C. ca. 65 . 75I , Cio M . constitution . Cj ^ 

"as the foll„„ ing further physical ch Mi *l>">l 810 

l-.490-l.Wio. acid no. . Z 01 -b» - 

iodine value . Ba x. 1. E sp.cially 'l"*™" 14 " 1 " - ca. 340-360, 

fractionated coconut oil, capllL f Hi * ly01 

Secular veight of C a. ^TZ^^ Having . 

ca - 3Z, C, ca. 50-65* C . « constitution =, c 6 , max 

hM th « rollovlng f„ rther „„„ *■ C " <=»• »• Higlyol 812 

;-o-i.«„o, » P o„ificatir„r/ r^r"^ io ■ 

1- ^30-345, iodine value = max . 

Further ingredients of similar ,1 

<» -elude those l^wn and cL^Lh I 1 ;/:; ™* " '~ 
»a*e Estasan, for e ially avauable „ nder th . t[aU 

»-o0 1. , vegetable oil fat "acid tr 1 ^ " ^ CT 
acid component* are ccprised ^ " ^ ^ 

i- Particular caprvlic and capric ac L ^ '-"^ 
-Proic (C.) „ax. ca. 3,, capric " ' " e ~»«««<- - 

-..«.. auric <Cli , p * li::\ m r B z 50 "" r ' capric «»> 

the following additional physical oh CT ^ exhl "« 

- =>. 3 23 - 345 , iodine no. . 1 ^7°"?"" = "'-"'cation no. 
*" - ca. l.« 8 -i.« 51 . „ ~ - «• ca. 0.1, 

acid triglyceride, co.prised chiefly „f * «» ^tty 

Particular caprylic and capric acid s " " ** C -» £ atty "ids, In 
caproic ca . u " 1C " 1<ls - "atty acid conatitution . 

caprylic min. ca AS* 
max. ca. U. Ca * 65 *' capric ca. 25-35*, l auric 

Yet further ^ffredients of this clasc 

this class are those known and commercially 
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available under_the trade name Myritol, for example Myritol 318 [c.f. 
Fiedler, loc. cit., 2, p.p. 635-636]. Myritol 318 is a caprylic/ 
capric acid triglyceride having a saponification no. = ca. 340-350, an 
iodine no. =x ca. 0.5 and an n D 20 » ca. 1.448-1.450. . " 

Further ingredients suitable for use as components (b) include, e.g. 
vegetable oils such as corn oils, almond oils, kernel oils (for 
example apricot kernel oils), avocado oils, babassu oils, higher fatty 
acid coconut oils, primrose oils, grapeseed oils, menhaden oils, olive 
oils, orange roughy oils, peanut oils, safflover oils, sesame oils, 
soybean oils and vheat-germ oils as veil as animal oils such as fish 
oils, e.g. fish„liver oils, for example shark oils, and mink oils. 
Refined oils of any of the above types are of particular interest for 
use in accordance vith the present invention, in particular refined 
plant oils, e.g. having the following approximate 
oleic/linoleic/linolenic acid constituent content: 



-EIC 


ACID 


LIN0LEIC 


LIN0LENIC 


EXAMPLE 






ACID 


ACID 




ca. 


9% 


ca. 


6BX 


ca. 


15% 


evening primrose 


ca . 


27% 


ca. 


64X 






grapeseed 


ca. 


4X 


ca. 


13* 


ca. 


76% 


safflover 


ca. 


5% 


ca. 


40X 


ca. 


kl% 


sesame 


ca. 


25% 


ca. 


54% 


ca. 


6% 


soybean 


ca. 


lk% 


ca. 


58* 


ca. 


8% 


vheat-germ 



Component (c) suitably comprises a glycerol fatty acid partial ester, 
i.e. a fatty acid mono- or di-glyceride, or acetylated derivative 
thereof. Ingredients suitable for use as component (c) vill 
preferably be free or substantially free of any fatty acid 
tri-glyceride component, e.g. contain less than 25X, preferably less 
than 10%, more preferably less than 5X, e.g. less than 1 or 2% fatty 
acid triglycerides . 

Components (c) suitable for use in the compositions of the invention 
include both symmetric mono- and di-glycerides (i.e. (*-monoglycerides 
and a, o^-diglycerides) as veil as assymmetric mono- and di-glycerides 
(i.e. a-monoglycerides and a, &-diglycerides) and acetylated 
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derivatives thereof. They also include both uniform slycerides a e 
fatty acid, as „«n as mlxed glycerldes (i e « 

constituent is composed of. various fatty acids, and a^tyla ted 
derivatives thereof. 

The fatty acid constituent of components (c) may include both 
saturated and unsaturated fatty acids having a chain length of from 6 
to 22 carbon atoms. Preferably the fatty acid constituent will 
predominantly comprise saturated or unsaturated fatty acids having a 
chain l e „g th of from 8 to 18 carbon atomS( ^ partlcuUr ^ iq J 

to 18, e.g 16 C--18 carbon atoms . Es - pecially sultablfi ^ ^ 
di-glycerides ln which the fatty acid constituent is comprised 
predominantly of one or more members selected from the group 
consisting of caprylic, capric, linolenic, palmitic, stearic and oleic 

Particularly preferred for use as components (c) are ingredients 
comprising mono- and di-glycerides, wherein the mono-/di-glyceride 
content is at least 50,, preferably at least 60,, more preferably at 
least 75, by weight, and acetylated derivatives thereof. Examples of 
appropriate ingredients for use as components (c) are: 

Fatty acid mono- and di-glycerides as commercially available 
under the trade name Imwitor (c.f. Fiedler, loc. cit., 1 p 
491), in particular: caprylic and capric acid mono- and ' 
di-glycerides such as Imwitor 742, which comprises at least 45, 
mono-glycerides as aforesaid and exhibits the following 
additional characterising data - acid value - max. ca. 2, 
iodine value - max. ca. 1.0, saponification no. = ca. 250-280 
free glycerol content - max. ca. 2,; and stearic acid 
mono-glycerides such as Imwitor 191, which comprises at least 
90, mono-glycerides as aforesaid and exhibits the following 
additional characterising data - m.p. . ca . 63-66-C, acid value 
= max. ca. 3, saponification no. - ca. 160-170, iodine value = 
»ax. ca. 3, free glycerol content - max. ca. 2,, and Imwitor 
960K which comprises 30-40, monoglycerides as aforesaid and 
exhibits the following, additional characterising data - m p 



c.l 
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rising from ca. 56 to ca. 60°C, saponification no. = ca. 
155-170, acid value = max* ca. 3, iodine value « max. ca. 3, 
free glycerol content = max. ca. 42. 

c.2 Fatty acid mono- and di-glycerides as commercially available 
under the trade name Cutina (c.f. Fiedler, loc. cit., 1, p.p. 
263 and 264): in particular palmitic and stearic acid mono- and 
di-glycerides such as Cutina MD-A, which comprises mono- and 
di-glycerides as aforesaid and exhibits the following 
characterising data - acid value - max. ca. 8, saponification 
no, « ca. 160-170; and stearic acid mono-glycerides such as 
Cutina GKS which comprises mono-glycerides as aforesaid and 
. exhibits the following characterising data - m.p. = ca. 54-60°C, 
acid value « max. ca. 2, saponification no « ca. 162-173, iodine 
value «= max. ca. 2. 

c.3 Fatty acid mono-glycerides as commercially available under the 
trade name Myverol (c.f. Fiedler, loc. cit., 2, 637), in 
particular Cj a fatty acid, e.g. linolenic acid, mono-glycerides 
such as Myverol 18-92, which comprises at least 902 
mono-glycerides as aforesaid and exhibits the following 
additional characterising data: acid value = max. ca. 3.0, 
diglyceride content » max. ca. 52, free glycerol content = max. 
ca. 1.22. 

c.4 Fatty acid mono-glycerides as commercially available under the 
trade name Myvaplex (c.f. Fiedler, loc. cit., 2, 637), in 
particular stearic acid mono-glycerides such as those of the 
Myvaplex 600 series, e.g. Myvaplex 600P which comprises ca. 
94-902 mono-glycerides as aforesaid and exhibits the following 
additional characterising data - m.p. « ca. 73°C, density = ca. 
0.92 g/cm 3 at 80°C. 

c.5 Fatty acid mono-glycerides as commercially available under the 
trade name Estagel, for example Estagel G-18 which is comprised 
primarily of C X s~it fatty acid mono-glycerides in particular 
palmitic and stearic acid mono-glycerides. The ot-monoglyceride 
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content of Estagel G-18 is Bin . ca . 

data: acid value . «*• further characterising 

^"e no. . „a„. ca. £r ee' """"cation no. . ca . 162 . 173 f 

3. free gjyc.rol contMt ^ 

"-acetyUted stearic acid -J^L^.'" ™ 

saponification no. . ca. '375 335" IT ' ^ 

^ characterising data X" . Z^llT *" ^ 

ca. 8-12 4»c -. 1-4465-1.4475, m D 

acid value » ca i «; . ^ p * = 

375-385. 5 ' unification no. = ca . 

--.Ul asters. ProducJ^ ^^c^ 01 ~ 

<i>-glycerides and propyl, glycol f ' " * no ~* and 

Samples Of such components (c) indudef 

r -s u. t :Zd\rni:r,t i r- rr th < — 

At»os 300 in vhich the fatty acid a L r, Particular 
principally of oleic , / ™»eties are comprised 

' *atty acid TOle l e Tar. c "* "° '» 

residues. ^ », stearic acid 

- -ac j:;:;:;rr ;;7r tr th < — 

ParticuUr ArUc.l 186 ln vhich ^ ^ 1» 

-prised p rinclpally „f 01 eic acid residues *" 

Components <b) and ( e ) are preferably present . - 
<«* invention in a ratio of about 10 ol 'l 0 " 

'•0-02 to 3.0 p.p.v. Hore preferably 
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the ratio of components (b):(c) is of the order of 1:0.1 to 2.5 
p.p. v., most preferably 1:0*25-1.25 p. p. v. Vhen components (b) and (c) 
in the compositions of the invention comprise separate ingredients, 
e.g. as described above, the said ingredients vill tjius suitably be 
employed in the same relative ratios. The amount of components (b) in 
the compositions of the invention is thus suitably of the order of 
from 10-502, preferably 20-40% by weight, based on the total weight of 
components (a) to (d) inclusive, and the amount of components (c) in 
the compositions of the invention is suitably of the order of from 
1-30X, preferably 10-25X by weight, based on the total weight of 
components (a) to (d) inclusive. 

The ratio of components (a):(b) plus (c) in the compositions of the 
invention is suitably of the order of 1:0.5 to AO p.p.w. Preferably, 
the ratio of (a):(b) plus (c) is about 1:1 to 35, more preferably 
about 1:1.5 to 30 p.p.w., most preferably about 1:2 to 6. 

In accordance with the foregoing the present invention also provides 

C) A pharmaceutical composition as defined under A above comprising 
at least one ingredient which consists or consists essentially of, 
a component or components as defined under (b) above; 

D) A pharmaceutical composition as defined under A above comprising 
at least one ingredient which consists or consists essentially of 
a component or components as defined under (c) above; 

£) A pharmaceutical composition as defined under A above in which 
components (a) and (b) comprise separate ingredients. 

The compositions of the invention may include further components, for 
example thickening agents, granulating agents, dispersing agents, 
flavouring and/or colouring agents or anti-microbial agents etc... as 
required. They may also include polymeric thickening agents to permit 
processing into a solid or semi-solid mass suitable for tablet ting or 
forming into granules. 

The compositions of the invention will suitably include anti-oxidants 
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«t»c acid or a-tocopherol-acetate. -corbie acid, 



degradation of component (a) iar1n *' " prevent 

stabilizers may include « on s totaf , Suc „ 

-taric acid or U^'" 
« Potassium hydrogen phosphate, g lycine " "• M "»« »«h 

'r^hydroxymethyljaminomethane. ' " e±ni " e ° c 

Such stabilizers or buffer agents vill ,„„ . 

amount sufficient ,„ achieve or ll? "'^ '» "> 

— 3 to 7 . more Pref erab^~ ' «"» "nga of from 

"hen components (b) and (c) i„ the compositions of tb • 
comprised of a single ingredient vhich is the t lnVMti °" "* 

Product of a vegetable oil vith glycerol the ^'"^^ 
invention vill pref.rablv b. c >,• ""Positions of the 

v eierabiy be subject to proviso fi> 

(A) above, i.e. they vill be fr— - / ,#t forth under 

"ore preferably they vill be f «"»««■ tUUy free of ethano!. 

component serving as diluent or "71 2^'^ of any further 

t or as , solvent medium for co„p„„. nt (a) . 

«hile proviso (1, is applled 

compositions in accordance vith the , stance, 

substantial^ free of ethanoTa i ^ "* " 

in accordance vith the inventioTvM I""" 1 P " ferred - Compositions 

°< any further component serving "diluent"" " 

<«. are also, in general, preferred In " " l °* 

-odiments the present invention'^ III " 

free, or substantially free, of ethanol, and 

<=• A pharmaceutical composition as d.ffn.,. ., 

» — U free or ^'.TXt: - " 
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component serving as diluent or as solvent medium for component 
(a). 

Compositions as aforesaid suitably comprise less than 2X f more 
suitably from 0 to 0.5 or IX by weight ethanol, based on the total 
weight of the component ingredients. Compositions as aforesaid 
suitably comprise less than 20X, more preferably less than 10X, e.g. 
from 0 to 2.5 or 5. OX by weight further components serving as diluent 
or as solvent medium for component (a). Specific compositions in 
accordance with the present invention are pharmaceutical compositions 
as defined under any one of (A) to (G) above consisting, or consisting 
essentially, of" components (b), (c)"and (d) as carrier medium for (a), 
i.e. exclusive of any thickening, granulating, dispersing, flavouring, 
colouring, stabilizing agents or the like excipients that may also be 
present, and which are present as additives to the carrier medium. 

By components serving as diluents are in particular to be understood, 
components serving to reduce the viscosity/increase the fluidity of 
the compositions of the invention. By components serving as solvent 
medium for (a) are in particular to be understood co-solvents or other 
materials which enhance the solubility of components (a) in the 
compositions of the invention. Examples of such components are, in 
particular, solvent or diluent components having an HLB of less than 
10, for example, trans-es terif ication products of natural vegetable 
oil triglycerides and polyalkylene polyols such as known and 
commercially available under the trade name Labrafil (c.f. Fiedler, 
loc. cit., 2, 539) and ethanol. 

Compositions in accordance with the invention may be applied in dosage 
form suitable for administration by any appropriate means, e.g. in the 
form of creams,' gels or the like for topical or occular 
ad min i s t ration , or in the form of granules, tablets, capsules or the 
Tike for^oral administration or in a form suitable for intra-lesional 
application, e.g. in the treatment of psoriasis. Preferably however 
the compositions of the invention will be administered orally. In a 
preferred embodiment the invention accordingly provides a composition 
as hereinbefore defined in a form appropriate or adapted for oral 
administration, in particular in oral unit dosage form. Especially 
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Stable unit „ 

-aps U l a , e d f 0 r„s, .... soft or ^~;»«- delude 

* ^apsulated f onw . 

Oral unit do sage forms in a . _ ■ " 

». » « I* ^ conponent » e £ r ; r " a y d f r o ° 20 '° 10 ° » V,. ca. 

In addition to the fotwoin, ,h 

>«cess for tne production ot t^Tl^' 1 " * U ° a 

<°~ <». <«> attr:;eto £ c ; nprises * 

In a preferred aspect the » 

one or nore fatty acid ld ° "* " " nsls " ««ntial ly of 

- P rises a gl yc erol f att/acid par tl " ' ""^ <«) vnich 

sorbitol co„ pl ete or partial est er 1 " " «W or 

'nzch comprises . fatty acid t"2 J ' **«t™ <b> 

-ich consist, or consists esse" a l7 , ^ * '-^-t (c) 

«« P-lal esters end.or p^^!" " ~" 
« Partial esters, and Wrh (d f ^l.'^ 1 ^ d/ « «-puJ 
^ro phil i c . aipophUic naiance of a" I : a d ;, h 1 t" 8 * 
In a more preferred aspect thm 

-~«id. vnicn process CisT^T^ * — as 
««• a first ingredient (b) uhich *"f— ^ admixing a ^ponent (a) 
™ or .ore fa, ty acid Ji^dT""" " C °" SlStS •* 

or consists -^S^' ' ^ in *" di «"< CO „Mc h 
P'»ial esters and/or pr.p yle „e 7 J,""" ' ly " r01 
Partial esters, and W) a tenside \ S ° rDUo1 °r 

V4 - ac least 10. 

The following examples ar, 01 

— - — — vi. L^r^.-'-- - ~ : 
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EXAMPLE 1 



INGREDIENT QUANTITY (mg) 

a) Cyclosporin (e.g. Ciclosporin) 50.00 

b) Miglyol 812 100 .00~ 

c) Myverol 18-92 100.00 

d) Cremophore RH 40 50.00 

(a)-(d) are intimately admixed in the indicated proportions in 
conventional manner and the obtained mixture filled into soft or 
hard gelatin capsules each containing 50 mg Cyclosporin. 



EXAMPLE 2 

Soft or hard gelatine capsules each comprising the following indicated 
ingredients in the indicated amounts, are prepared analogously to 
Example 1: 



INGREDIENT QUANTITY (mg) 

2a a) Cyclosporin (e.g. Ciclosporin) 50.00 

b) Miglyol 812 100-00 

c) Imvitor 742 100.00 

d) Cremophore RH 40 100.00 



2b a) Cyclosporin (e.g. Ciclosporin) 50.00 

b)+c) Maisine 300.00 

d) Cremophore RH 40 100.00 

2c a) Cyclosporin (e.g. Ciclosporin) 50.00 

b) Soyabean oil 150.00 

c) Myverol .18-92 50.00 

d) Emulgin R040* 250.00 
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2d a) Cyclosporin (e.g. Cyclosporin) 

b) Sesame oils 

c) Imvitor 900K 

d) Emulphor EL-719* 



2e a) Cyclosporin (e.g. Ciclosporin) 

b) Myritol 318 

c) Estagel G-18 

d) Pluronic F68 



50.00 
150.00 
125.00 
150.00 



50.00 
75.00 
100.00 
175.00 



2f a) Cyclosporin (e.g. Ciclosporin) 

b) Estasan GT 8-60 

c) Arlacel 186 

d) Tveen 80 

2g a) Cyclosporin (e.g. Ciclosporin) 
b)+c)Maisine 



50.00 
130.00 

75.00 
125.00 

50.00 
100.00 



c) 


Myverol 18-92 


200.00 


d) 


Cremophore RH40 


100.00 


2h a) 


Cyclosporin (e.g. Ciclosporin) 


50.00 


b) 


Miglyol 812 


100.00 


c) 


Myverol 18-92 


200.00 


d) 


Cremophore RH40 


100.00 



I* c.f. Fiedler, loc. cit. 1, p. 344] 

The compositions obtained in accordance vith examples 1 and 2 are 
suitable for administration for the prevention of transplant rejection 
or ln the treatment of auto-immune disease, e.g. on administration of 
from 1 to 5 capsules daily. Equivalent composition may be prepared 
substituting any other Cyclosporin, e.g. [NvaP-Ciclosporin, for 
Ciclosporin as component (a) in the same or equivalent amount. 

Utility of compositions in accordance vith the invention may be shovn 
in animal or clinical trials, for example performed as follows: 
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BIOAVAILABILITY STUDY FOR COMPOSITIONS IN ACCORDANCE VITH THE 
INVENTION IN THE DOG 

Groups of 8 beagle dogs (male, ca. ll-13kg) are used. Animals receive 
no food vithin 18 hours of administration of test composition but are 
allowed free access to water until administration. Test composition is 
administered by gavage, followed by 20ml NaCl 0.9% solution. The 
animals are allowed free access to food and water three hours after 
administration of test composition. 

2ml blood samples (or 5ml for the blank) are taken from the vena 
saphena and collected in 5ml plastic tubes containing EDTA at -15min. 
(blank), 30min. , and 1, 1.5, 2, 3, 4, 6, 8, 12 and 24 hours post 
administration. Blood samples are stored at -18°C pending assay. 

Blood samples are analysed by RIA. Areas under the blood drug 
concentration versus time curves are calculated by the trapezoidal 
rule. Analysis of variance is performed with respect to AUC (area 
under curve), Cmax (maximum concentation) and Tmax (time of maximum). 

Calculated average AUC (in ng hr./ml" 1 ) and Cmax (in ng/ml" 1 ) values 
from individual trial runs together with calculated variation in 
response between test animals receiving the same test composition 
(CV), demonstrate high bioavailability (AUC and Cmax.) coupled with 
relatively low variability in subject response both for AUC and Cmax 
for compositions in accordance with the invention, e.g. in accordance 
with example 1 above, as compared e.g. with results for the known 
Sandimmune drink solution administered at the same Ciclosporin dosage 
level. 

CLINICAL TRIAL 

The advantageous properties * of the compositions of the invention on 
oral administration may also be demonstrated in clinical trials, e.g. 
performed as follows: 



32 ~ 100-7429 



Trial subjects are adult volunteers, e.g. professionally educated 
males of from 30 to 55 years. Trial groups suitably comprise 12 
subjects. 

The following inclusion/exclusion criteria are applied: 
Inclusion: Normal screening ECG; normal blood-pressure and heart rate- 
body weight = 50- 95kg. 

Exclusion: Clinically significant intercurrent medical condition which 
might interfere with drug absorption, distribution, metabolism, 
excretion or safety; symptoms of a significant clinical illness in the 
two-week pre-trial period; clinically relevant abnormal laboratory 
values or electrocardiogram; need for concomitant medication during 
the entire course of the study; administration of any drug known to 
have a well-defined potential toxicity to a major organ system within 
the previous 3 months; administration of any investigational drug 
within 6 weeks prior to entry into the trial; history of drug or 
alcohol abuse; loss of 500ml or more blood within the past 3 month 
period; adverse drug reaction or hypersensitivity; history of allergy 
requiring drug therapy; Hep. -B/HIV-posi tive. 

Complete physical examination and ECG is performed pre- and 
post-trial. The following parameters are evaluated within 1-month 
periods pre- and post-trial: 

Blood: - red blood cell count, haemoglobin, hematocrit, erythrocyte 
sedimentation, white blood cell count, smear, platelet count and 
fasting glucose; 

Serum/plasma - total protein and electrophoresis, cholesterol, 
triglycerides, Na-, Fe~, Ca~, CI" creatinine, urea, uric acid, 

SCOT, SGPT, -GT, alkaline phosphatase, total bilirubin, «-amylase; 
Urine - pfl, microaibumin, glucose, erythrocytes, ketone bodies, 
sediment . 

Creatinine clearance is also determined 1-month prior to trial entry. 

Subjects each receive trial compositions in randomised sequence. 
Compositions are administered orally, once to a total dose of 150mg 
cyclosporin, e.g. Ciclosporin, and at least 14 days are allowed 
between each administration. 
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Administration is performed in the morning after an overnight fast of 
lOhrs. vith only water allowed. Only caffein-free beverages are 
permitted within the 24hr. period following administration^ Subjects 
are not allowed to smoke within the 12hr. period following 
administration. Subjects receive a standardised lunch 4 hrs. following 
administration. 

Blood samples (2ml) are taken 1 hr. prior to administration and 
post-administration at 0.25, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 
6, 9, 12, 14, 24, 28 and 32 hrs.. For determination of creatinine 2ml 
blood samples are taken immediately prior to administration and at 12, 
24 and 48 hrs. post-administration. Samples for cyclosporin 
determination are collected in two EDTA coated polystyrene tubes (1ml 
each) at each time point and are deep frozen at -20°C after gentle 
agitation. Cyclosporin is assayed in whole blood using RIA with 
specific and/or non-specific MAB assay - detection limit in both cases 
= ca. lOng/ml. 

In trials carried out in accordance with the above protocoll, e.g. 
comparing the composition of example 1 in hard gelatin encapsulated 
form with the current Ciclosporin drink solution (Ciclosporin = 50rag, 
Labrafil = 150mg, ethanol = 50mg, maize oil - 213mg, in soft gelatin 
encapsulated form : content end weight » 463mg/dosage) as standard, 
substantially increased bioavailability levels for the example 1 
composition are recorded in comparison with the standard as reflected 
in both AUC (0-32 hrs) and Cmax values established. In addition, 
comparison of variation in whole blood Ciclosporin concentration (as 
determined by specific monoclonal RIA) with time following single 
administration of test compositions to a Ciclosporin dosage of 150mg, 
demonstrates marked reduction in variability of response between all 
subjects receiving composition in accordance with example 1 as 
compared with that for all subjects receiving the standard 
composition. 

Similar or equivalent results may be obtained following oral 
administration of other compositions in accordance with the invention, 
e.g. as herein described in example 2. 
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CLAIMS 




A Pharmaceutical composition comprising: 
•> a cyclosporin as active ingredient 
m a carrier medium comprising 
b) 3 !^y_j£iiJf i_glycerid e 

•' •stjz.tzz- ::»•»••• — - 

d> a_tg^havi^ y _Mj_ ?Lat U ast_lQ. 
vl th the proviso that, vhen components (b) ,„,. , 

essential* of the individual components or a t r """^ " ""^ 
Product of e vegetaoU „U vlth °^ «— 

*j.yceroi, said composition: 

i> is free or substantially free of ethanol; or 
ii ; comprises Ciclosporin or rNval^ r<,o„ 

«» — components <a> .^THS: "J" " 

p.p*v. or 1# at least 1 

2. Composition according to claim 1, vnerein (a) u . 

«o«nt of from about 2 to about 20* by vei l k I " " 

veignt of components <a ) to ( d> inclusive ^ °" ^ ™* 

3- Composition according to claim 1 or 2 vherein fd W • 

reaction product a f a n , , nerem (d) comprises the 

ethylene oxide a 1 " °* ""or oil and 

y ne oxide, a polyoxyethylene-sorbi tan-fatty acid M , 
Polyoxyethylene fatty acid ester a ' * 

5. Composition according; to any one of claims 1 t. L 

component fal a B H . claims 1 to 4 comprising a 

"■»♦<«>] a .rasterisation product of a vegetable .„ ,„ d 
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glycerol, propylene glycol or sorbitol. 

6. Composition according to any one of claims 1 to A wherein (b) and 
(c) consist or consist essentially of the individual components 
(b) and (c) of a component [(b)+(c)] as defined in claim 6. 

7. Composition according to claim 6 wherein (a) and [(b)+(c)] are 
present in a ratio of about 1:0.75 to 35 p.p.w. [ (a) : [ (b)+(c) ] ] • 

8. Composition according to any one of claims 1 to 5 comprising at 
least one ingredient which consists or consists essentially of a 
component or components (b) as defined in claim 1 or of a 
component or components (c) as defined in claim 1. 

9. Composition according to any one of claims 1 to 6 or 8 wherein (c) 
comprises a glycerol fatty acid partial ester or acetylated 
derivative thereof. 

10. Composition according to any one of claims 1 to 5, 8 or 9 wherein 
(b) and (c) are present in a ratio of about 1:0.02 to 3.0 p.p.w. 
[(b):(c)]. 



